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This student module on’ personal prétective equipment
is, one of 50 modules concerned with ‘j safety and hé€alth. This
module explains the need for person:'ii;s;ectxve equipment, how it is_
selected, and the way in which the nt is supposed to work.
Followxng the introduction, 13 objectives (each keyed to a page in
the text) the student is expected to ‘accomplish are listed (e. g..
List the types and uses of safety shores). Then each objective is
taught in detail, sometimes accomganxed by illustrations. Learning
references and answers to learning
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INTRQDUCTION

\ .

P . o Many industrial processes: .can be set up in such a way that workers are bt
-/ > not exposed to hazardous mater1a1s or equfpment Nheh hazards cannot be con-.
trolled through chang1ng work operat1ons, persona]_protect1ve equipment such
*as safety glasses, gloves, or respirators will often provide the worker with
& defense against §njury or i1l health. ) )

The wear1d!hof personal protect1ve equ1pment (PPE) is a safety precau- .
tion in which workers participate d1rect1y While the emp10yer may se1ect .
and provide PPE‘ the worker actually wears Jqt. Therefore, it is the worker
who must understand the need for such equipment, the factors that-enter into
;its,se1ection, and the specific way in which the eguipment fs supposed to ‘
work. / . - . Y
Personal protect1ve equipment p1ays an 1mportant ro1e in personal safety,
e as has Tong been recognized. The ancient c1v111zat1ons usedMelmets and armor
of .different types to protect themselves in war. Miners developed crude res-. 4
pirators from pig bladders. Early divers fashioned gogglesffrom thin shedls
to protect their, eyes. Flint chippers used XéPther guardy to protect thedr
‘ Jegs while fash1on1ng fTint tools and arrowheads. Today, personal protectfve o
equ1pment serves many of the same.purposes as_ it did in the past. *The des1gn
and use of personal protect1ve equ1pment has become more soph1st1cated“and . .
ws , 1in many cases, more comp1exh However‘ Cit st111 serves ps the final barrier
. to protect the worker.

14

' | : T OBJECTIVES

- R . . ' . .
A ¢ , ’
v -Upon completion of this modu]e, the student shou1d be able to ,
1. State the basis for choosing proper persona1 protectave equ;pment '
(Page 3) . : . - ’- v '
2" Describe the use, classification, and spec1a1 types of safety heﬁmets )
 available. (Page 5) =~ S S g ‘ A
;. 'D1scuss the purpose and frequency of aud1ometr1c test1ng (Page‘9) B "‘ ///
4, Bescribe the main types of hear1ng protectors and’ current OSHA reQU1re- N ‘

ments. (Page 10) : . -




11.
12.

13.°

. - ’ v
r . - '

"
' , c ’ F

Given'ailist of different types of eyeglassgs and ltenses, identify the
ones that meet requirements far industn121-qua1ity'safety eyewear.

.(Page 1}) . . : .

Given a specific job situation, sel®ct the general type of eye.and face
] ) . ¢

protection needéd.- (Page 15) <

Discuss the importance of the correct se]ection of respiratory pMtectors.

N .
(Page 20) AN !
Discuss the impgrtance of inspection, storage, and training in tpe proper

’u§e of respiratory protectors. (Page,27)."

LiSt and describe the four classes of safety belts. (bage 29)
Discuss the selection, care, ipspection'of safety belts, and the sig-
nificance of TifeTines. (Page 30) / Y

~

List the types and uses of safety shores. (Pége 3 )' ) .

Recognize situations in whigh hand protection should be used and when
it should not be used. (Page 33) ~ ,
Given a specific work situation, be able to suggeét the proper protéc- t

%

tive clothing to be worn. (Page 34) '

N
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. R  SUBJECT MATTER

. or harm.

) v — . »

"* State the basis for, choosing .personal

e

’ Persona1 Protect1ve Equ1pment (PPE) ranges from head to toe.

OBJECTIVE 1:
. protective equipment.

—— .

PPE design

is-as varied as'its use, prov1d1ng protect1on from a large number of possible

head, ears, eyes . {

hazards. PPE has been d1v1ded 1nto seveq\major areas:

and face, resp1ratory (breathing system); hands, body, and feet.
.The’PPf used in industry is designed to protect the worker frmﬁ'injury
However, it is not designed to prevent the occurrence of an_incident '
which might cause injury or harm: For that reason, simply wearing p:E‘ZFBu1d

t1ona1 hazard. Other morejpermanent ways ta.reduce or preveht the potential

not be considered the s1ng&e or most desirable solution to a poss1b1e occupa ]
v

exposure should be exp1ored where poss1b1e

Engineering contro1s are an attempt to do away with safety and health

hazards at’their sourde. For example, a machine used for g)1nd1ng hdy be . '

des1gned so that f1y1ng particles are confined by a machine guard or removed '

by an exhaust system. This method of, Jyemoving .the hazard s more basic and

effective (than the Qbar1ng of goggles to avoid injury from flying particles.

In a sim11ar’way, harmful vapors would best. %ﬁ emoved by & mechanical ex-

" haust system or by physical separation in a closed vat’or pipe, rather than\ ¢t

by %he wearﬁng of respirators by workers. . '"

° .

Administrative contro1s are another possible so1ut1on these do not
e11m1nate hazardous condﬂt1ons but they do reduce a worker' s exposure %o
them

consists of arrang1ng schedu1es sg that no warker spends too much tinte in »

An example of adm1n1strat1ve dbntro1 would be job rotat1on, which

an area where hea1th m1ght 9e endangered

Where there is reasonab1e probability of “injury, illness, or disease
to the worker that cahnot be control]éd by other methods, PPE %hou1d be re-
Once the.dec1s10n (to use PPE) has been reached, care must be taken .
This s done by rev1ew1ng sales

gquired.
to make sdre su1tab1e equ1pment 1s chosen.
matér1a1 anf compar1ng it w1th “the' standgrds set by organizations such as

the American National Sgand&rds In§t1tute CRNSI) National Institute for o
Occupat1ona1 Safety and Hea1ﬂl. NIOSH Amer1can Society for fest1ng and
. LR - - SH-12/Page 3
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¢ - Materials (ASTM), manufacturer guidelines, and OSHA (0ccupationa1f$a¥ety
. and Health Administrtiog). In making the comparisons, two criteria (stan-

dards of judgment) shbu]d be used. The first is the Heqrée of prote&%ion

that a chosen item of PPE will give the worker. The second criteria is the
i ' "ease with which it may be used. The best piecé of equipment is useless unless
C; it is .actually used (Figurq 1). e .

' . . . ‘ Some employees may,
cqnsidér personal protéc-
£ive. equipment a hindrance
to them in their worK:i
those who are aiming for
higher productign-rates
(in ordel to gain higher
wages or maiﬁtain ob '
security), or those who, -
:eg1 that-perce?tion and
skill is reduced by PPE.
In fact, PPE is compatible
with productivity and
competency. Workers who
take pride in dpredevil
feats on the jbb.nged -
especially to reaTize |
that job safety is related

" \ v a +to job skill.

! ) :‘ ) . / . ' . . ‘ i
+ ® + Figure 1. Safety clothing is not / The person wearing
) 1ikely.to be used unless it | PPE should be convinced

it 1s.necessary‘and_sﬁbu1d{

T is comfqrtable.
unqersfanq how it works. It-needs to be designed so that it i% appropriate
for the.worker in the enyiroﬁment (Zﬁfroundings) in which it will be used.

A writtem PPE program for the users of the equipment should be in effect,

- fand workers should be W\nformed about the basic gene}a1 quuireﬁents'for PPE -
under the law, which - 1is§3d below: ‘ ‘

« APPLICATION. . Protective equipment, including personal protective

I3

equipment for eyes, face, hedd and extremities, protective cloth-" <L

| 1ng, respirq;ory devices, and protective shields and bdrriers,

w . b4

' ‘. X : k‘ - ' -
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shall be provided,s used ‘and maintairied i# & sanitary and reliable
condition wherever it is necessary by reason of hazards of pro-
. cesses or,-environment, cHemical hazards, radiological hazards,
+ or mechanical irrit#nts.encountered in a manner capable of. causing
injury or impairment in the function of any part of the body
through absorption, inhalation.or physical contact.

. EMPLOYEE-OWNED EQUIPMENT. Where employees provide.their own pro-
tective equipment, the emp]oyer shall be responsible to assure
its”adequacy, including proper maintenance, and sanitation of such

equipment. \

- DESIGN. A1l personal protective equipment shall be of safe design
and construction for the work to be pefformed.

<

- i— ACTIVITY 1:* ——— :
X “List two critefia for selecting proper PPE.
1. « ’ ] " . S e
2. . . '
~ N

OBJECTIVE 2: Describe the use, classification, and

special tygfs of safety helmets available. -

. fh "hard hat" or, safety helmet has‘become the symbol of the American
construction worker and, in many, instances, the p1ant worker also. The wide-
spread use of hard hats represents a change in society's acceptance, ®f PPE
from outright dislike to its'acceptance as a symbol worn with pride.

“The need to wear head protection is well justified. A recent survey
of worke‘s who suffered injuries to the head showed that most of them were

not wearing head protection. One-third of the 1033 accidents studied reSulted
“from falligg objects striking the head. -Over half of those objects weighed

, ]
at least eight pounds. ~ Y

In recent h1story protective headgeay has deve1oped from the basic
steel helmet used by Amer1can«soLd1ers in World War I to today s selection
civilian use. Thgse :or1d War I

1dier to place one Band on
t its falling off. Although
present-dayfproteEtive headgear has come a long way since then, the need

of protective headgear for both military a

hé1mets'gegera11y fit poerly, requiring t
the helmet during vigorous activity to pre

*Answers to Activities begin on page 37. : . .

. 0
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N " for .fyrthep improvement is recognized. T , ) '
Safety helmets ‘are used to protect the ‘head from flying objects, impact, ‘
v ' and electrica] shock. (See Fiéure 2.) They can also hejp protect against

falling liquids such qs.acids, and can prevent hair,from getting tangled

in machinery. B / . .

N

EAY

7y 5773
" g l'/ 7 N
i ’ﬁ?¢a;

g "‘{,éﬁ%ﬁﬁﬁﬁg

o ‘ Figure 2. Safety helmets are used to protect the head from
X flying objects, fa]]ing liquids, and.electrical shock. L
\ Protective headgear (safety helmets) has been divided into two types. (
(See Figure 3.} Type 1 is a hélmet, with a full brim, and Type 2 is a brim-
\\ less helmet with a peak. Because of the diverse use of these helmets, they
\@ave been fupther divided into four classes: ) .
- Class A is designed for limited voltage resistance for general ,use.

\« Class B is designed for high voltage resistance with a dieelectric
\\ﬂnonconducting) strength of 20,000 yolts'a.c.

* XClass € offers no voltage protection. .The lightweight aluminum
i . helmets are an example of this class. -

/ * Class D helmets offer limited yértage protection for firefighters.
This,class only applies to Typ? 1 designs with the full brim.

i D
¢ -
. L)

N ! “ -
+ Q'v .
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. - ' _ ' : . The helmets must3have ‘
; - \ " the manufacturer's name %nd
the ANS] des1gnat1on angd c]ass
on the inside of the shell
and a 1 1/4-inch or greater )
clearance between the head
and, the helmet shell. (See
/ Figure 4.)_This cledrance
- is"called crown clearance.
} TYPE1 . . The® headbands must adjhst in
' Figure 3. ije 1 _helmets heve a half-sjzes. The‘ban&s support-
full brim;.Type 2 have only a peak. « «ng the heiment should be non-
irritating and follow the ANSI
weight limits. .
. Many of these helmets are de-

signed with appreved dttachments
that give greater protection to -
the wearer. Chinstraps hold the
helmet in place while winter liners
made specifically for use with the
helmet protect aéa{nst cold weather.

¢ S’ . -‘ Some he1mets have flip-up face
) . shields attached to them (Figure 5).
Figure 4.” A hard hat suspension
system fits inside, offering Others may have attached ear_muffsl
an adjustable fit to cushion for hearing protection. Mine

»

any blow. heve specially designed helmets
. (w1th a 1ow crown, and a Tamp bracket w1th a cord holder. These attachménts
allow the miners the full use of their hands wh11e working underground. {

The helmets come in a var1ety of colors, and spec1a1 mark1ngs may be
included -on the helmet. However, it is not agy1sab1e 'to spray- pa1nt these
he1m$t} because it may reduce the e1ectr1ca1 protect1on properties or weaken
the shell. Drilling holes in the helmet to improve air flow is- dangerous

.« for the same reasons, as well as weakening the helmet's structure.

i

SH-12/Page 7 :
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Bump taps are a type of head- e,
gear wjth 1imited use. They are . Y
designed }to be Tightweight, small, o

and th1n shelled to,g1ve limijted
protection in close spaces a ope-
rations such as aircraft maflfacture
aﬁd meat processing. ) .
Head protection is npt limited
to the'c1assie hard shefl'design.
Protective headaeae is sometimés

[

only a cap with a visor that acts ~

as a feeler duard and helps prevent

hair from getting caught in moving

machinery. Other "soft" protective " H
' headgear includes therall- purpose . ™
. buoffant (puffed owt) Ccap used in’
) c1ean rooms and 1aborator1es Pro-
- .' , . .
Figure 5. Several types of . . tective headgear provides protect10n

personal protective equipment * ° against some typesiof ‘physical in-
can be attached to some safety
helmets. - Shown here are ear
protection, face shield, and other particles away .from the scalpy [

welding helmet.

jury, and helps to keep dust anq,

thus reducing the possibility of
. dermatitis (sk1n jrritation).
Firefighting helmeys have special des1gn features to protect the fire-

fmeghter's.from burning embers. The neck is protected by extended rim in
the back. A broad rim all the way around He1ps to deflect falling objects,

and the attachable face shield profects against the heata
)

-

., . ' P
R ACTIVITY 2 _ * .o

List two'kinds of protect1on which can be grov1ded '

by the ?ppropr1ate safety helmet.

t 1. ' )

. - .

" Page 8/SH-12 '




S ) I + ’ I'4 .a
- - ~ - .
] . ,/- - .’
. F ; » “ . , / ” _
. 2 «.» . l.
‘ . "] 7+ OBJECTIVE 3:'\hts§dssﬁhe purpose and frequency of
C \ audiometric teXting Ll . . , ’

-

*
=

‘ S Earmuffs and earplugs are\ bfman us’ed to protect agajnst hazardous no1se
.. levels where noise cannot be a‘dequateLy centrol]ed at its source. Aud1ometr1c '
testingd, 'or measurement of a person's hear1ng ,

ab1hty shou]d be a basic part of- any program to

protect workers from'damage to their-hearing, A
First aud1ometr1c test shows how well'the workKer
hears and sets-a level of hear?)ng Wi th wh1ch Taker
" tests can be compa'red ?uch a test ¢an also be.

used ‘to put a wor&éer in a job su‘1tab1e to his or “
her hearing ability, and can teld g'rker if med- . °
ical help is needed for a hearing d1sord\er The '

-

test }s carr1ed out 1n a test booth that meets
special standards (see F1gure 6).

-

Periodic or follow-up aud1ometr1c testing is

: . Figure 6. A-portable  ‘needed to deteet shifts in hear1ng levels. If . é C0
’ sound booth for yse in - ° : :

audiometric.testing. there is a significant hearing shift, it might

) indicate that the personal protgctive°equ1Ment-
¢ »is not being used proper1y, or 1t aou]d indicaté that the neise ‘1eve1s are

e -

greater than expected, of that the hearfng pr\fectmn is not suff1c1ent "‘
- An audiogram, a graph showing hearing ab1hty in each ear,_ prov1des a -
permanent record of the 1nd1v1dua1 's hearing act1v1ty Note thathn Figure 7

o 7 the hear ng threshold level is expressed in decibels ,(dB) A decibel ig a unit

Afor mea ng the re1at1ve lougness of so‘d The thresho1d of hear1ng ("Q

good hear1ng in.a&n extreme1y quiet p1ace " The 1¥udness of noise 1ncreases‘ at ’
aggreater- rate- than the numbers o} the décibel scale 1nd1cate a Jet engine’
‘notse during take- off,.at 125.dB, is more than ¥0 times as -foud as conversa-
“tion, at 55 dB. A Hertz 1s a unit of frequency. equa1 ‘to one cycle per second
s Frrequenc/ determmes the p?tch of a sound (how high or 10? the sound is). i,
. oo : [ . CL

)

Al

. - .. . . SH-12/Page 9 “
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Figure' 7. Audibgram show1ng right: ear noise-indiced hearing loss.

Note the frequency range where hearing .has deter1orated The 4000 Hertz
"(Hz) freuqency has long begn cons1dered the " mgerprmt “or first sign
" of no1se-1nduced (caused by no1s‘e) hearing loss regardless of the noise source.
No1se 1nduced hear1ng loss is not-always re]aged to the jdb. Any noise source,

Y

such as-home workshops, ‘shpoting, or motorcyc]e rac1ng may "tadse noise- 1ndu€ed

. . e
hejging-loss. - A \ . o
i ) ’ : H il
(] 2
[ ] .
,' s ACTIVITY 3 eeess— '
. : L . . -
f What is the function of audiometri¢' testing and when is .
' . ! M -
S it used? _, )
R4 . e
< .. J . ° ’)
7 { ’

OBJECTIVE 4; Describe the main types of hearing pro-
. tectors and current OSHA requirements. ’

Once the, need for hearing protection fas been shown by a noise survey
of the work .area, the appropr1ate earplug or muff- (Figure 8) must be chosen.
Th1s choice shoum be based upon the amount of 'pratectmp (called at enuat1on)

~ .

v i
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¥ BEAR MUFFS

¥ SWeDISH wooL
*
- ~ .

-

-

becagse the puffs would be very uncomfortable’

; FOAM EARPLUGS
G

‘Figure|8. Hearing protection.

-

. protectjon oftan, earplugs ,

~

- .

that is needed. Tﬁe work- -

ing conditigns in which it
will be used must also be
considered. . If hands re- %
main dirty and, the worker
must p 1od1cai1y remove
the protecfive equipment,

- muffs would be the -better

choice because an earpdug
couldfget dirty and cause
aﬁ ear infection. If the
working conditions are hot
and the worker ddes not

need to remove the hearing
¢

might be a good choice

due to the heat.

The heg’ing pfotection devices'jn‘Figurg 8 represent only a portioﬁ ofea
variety of types and designs available to the workér. Before anf type of
heariné prbteq@ion i;/se]ected, 1}5 ability to attenuate the noise must be
determined. Cotton is never recommended because it reduces yery/11tt1e, if

any, noise exposure and can cause ear problems:if not kept clean. In addition,
hefiring prgtection must be chosen to fit the worker. It i important to remem-

ber that in many ‘cases the size of thelear canal on the right side and the

-

canal on the left side of an individual is different. Therefore, each ear

. must be'Aeasured for correct fit when using earplugs. * v

If ear muffs are used, the Qearing,of glasses' may causg the ear muffs to
be ineffective. When the temple bars of the glasses that go over the ear are
in place, the muff cannot complete sa total seal around thé ear. Even the
smallest break iy the seal can }educe-the wearer's protection éignificant1y.

Earplugs and ear muffs vary greatly in their'effectiveness, depending on

how well they are made.and the type chosen.

In general, proper1y.f1tted ear-

plugs can provide a noise reduction:to the ear of about 20 to 30 decibels (dB)
at ﬂ'. Higherﬂ more damaging frequencies. These fﬁ%quencies are often mea-

“sured by industry on a scale known as -the A scale, The dBA (d@cibe]s measured

SH-12/Page 1\
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on the A scale) measures noise in a-manner that copigs the way the ear hears’™ '
sound. Lower frequency (bass)fsounds are filtered out and pot considered.

Assum1ng 90 dBA average to be an acceptable noise level for an eight-hour
WOk day, some plugs can protect the wearer-up to sound levels of about 115 dB_’ ‘
Proper]y fitted muffs can provide ab0ut 30 to 40 dB attenuation w1th protec-
tion up to about 125 dB By combining w1th p]ugsy.a maximum of SdB more re-
duction may be achieyed. Using,muffs and plugs ¢ not provide a noise re- -
duct1on over about 50 dB pecause of the skull's noise conducting ab111ty N
‘A1 of these attenuat1on Jevels are based on laboratory conditions more ideal
than those usually found 1n the workplace.
¢The Ocgupational Safety and Health Act provided for protect1on aga1nst
occupat1ona$}
must be prov1ded The Act stated further that if engineering or administra-
t1ve contro]s were not available, personal protect1ve equfpment must be-pro- |
- vided and used to reduce sound levels to acceptable levels (90 @A average

nojse exposure by stat1ng that protection agairst excessive noise

over af eight-hour day). »
_» An amendment to the OSHACt is under <consideration at the time of this
'wr1t1ng Th1s amendment will lower the acceptable decibel levels to 85 dBR ’ ,
under certa1n conditions, and will describe requirements for many facets of
hearing protection. (Further information may be requested by contacting the
Office of Physical Agents Standards, OSHA,"Room N-3718, U.S. bepartment_of '
Labor: 200 Constitution Avénue NW, Washingfon, DC 20210, phone [202] 523-7151.)

# ACTIVITY 4 oo

N 1. ‘What are the two main types of hearing protectors
pva11ab1e today? ‘ , .. «

>

P

.

=

2. The OSHA requirements for hearing protection specify |
which -of the following is an acceptable dBA average

over an—eight-hour work day: '
b. a. 50;4. : . ' |
b, 1159BA. . ) }

b
c. 90 dBA.
d

: / 35 dBA .

R . i . . |
) i
Y . [
3 \ ’ . ' . . ‘
|
|
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‘ > .when they are used, they should, not bé depended upon for protection.

. * N
z ‘ XB*

. .
OBJECTIVE 5: Gi%en a hist different types of eyeglasses
and lenses, identify the offies that meet requirements for

industria1-quality safety ‘eyeglasses.
. 4 -
« s N . ” ‘ = 3

the Nationdl Society totPrevent Blindness asserts that half of all blind-
ness can be prevented, and that 90% of all eye damage can be pnevented De-
sp1te the fact that eyes are the parts of the body that are most vulnerable

-to on-the-Job injury, many peop1€_cont1nua1]y choose not to protect their

eyes. The vital parts of the e | have few hatura1‘defenses, so it is neces+
sary to’prov1de barr1ers to injury «n the= form .of goggtes, spectacles, or
face shields. Ioday, eye protect10n is read1]y available, inexpensive, and
comfortable to use: )

A1l eye protect1on equipment thust meet the current standards (set up in

the "Ame®™ can Nat1ona1 Standard Pra@t1ce for Occupational and Educational Eye

. and Face Protect1on 287. 1 - 1979%). S
Safeéy spectacles that meet ANSﬂ‘requ1rements have severa] advantages
over stre’!t dyewear: : : P Y
=+ Greatef thickness helps to restst break1ng (at least:three
millimeters in thickness). ‘=

"+ Jpecial manufacture or treatment gives greater strength (able
to:stand up to being h1t\?y a one-inch diameter stee1 ball
dropped 50 inches). }

+ lrefises fitted into the front of the frame prevent‘the lens ?rom
be1ng pushed into the eyes,.on impact. ° “

. Frames ade of specigyq mater1a1s have greater strength and flame
resistarnce. .

o Side shields (on some safety g1asses) can afford added protection

£2

'"Impact-res1stant“ 1enses are requ1red for the general public by the

Federa1 Food and Drug Adm1nrstrat10n (FDA) however, these streetwear glasses _

do not meet the safety standard of ANSI and therefore do not belong in the
jndustrial environment. Industr1\1 quality prescr1pt1on eyeglasses are avail-’
able; if they meet the ANSI 287 1 requirements, the manufacturer's trademark
_and the 787 logo will be ‘on thé spectacle fronts and temples, and the 1enses
will bear the prescrmpt1on maKer’s Togo or. monogram . - “

\Contact 1enses “do not proyﬁde eye protect1on in the industrial fense;
? In many

’ : »
SH-12/Page 13
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industrial environmentss, cqntacts should not be worn at all. when ‘the work
env1ronMent exposes thesworker to chemical fumes, vapor, sp1ashes, intense
hear, molten meta1s, dusts or other part1c1es, contact’ lepses. are not adv1sed

In contam1nated areas where respirators are worn, contact lenses are forb1dden
, -»
by Tlaw. ¢ .

Phototrop1c 1enses are those which’ change their depth of tint in response
to 11ght These ]enses dosnot meet 1ndustr1a1 requ1rements If a worker must

wear prescr1pt1on t1nted 1enses, 1ndustr1a1 -quality eye and face protect1on

. must also be worn . ) . \n\

~

The important th1ng to remember-1s that if you wear g1asses or lenses to
correct your vision, you st111 ‘need eye protection in the hdustrial environ-
ment, since even impact- res1stant streetwear glasses do:not give sufficient
protection. :

e 1en5es of 1ndustr1a1-qua11ty safety g1asses may be made of glass or
a variety of plastics. -Most eye pratectjon 1s now .plastic. Glass and plastic
both have advantages and d1sadvantages in durab111ty and comfort. Questions
regard1ng cheq&ca1 reactions’,, breakage due %o heat and sharp objects, abrasion
(scrap1ng) res1stance, and fogging of the 1ens must be answered when choos1ng
a lens type. Bdth types can meet protection standards, but one may be more
appropr1ats than the other for.a partwcu1ar job. For instance, a plastic lens
may not be appropriate Where Gperations generate a great deal of heat, while
glass 1e2s would<be unsuitable where flying particles could cause scratching °
of the 1ens To choose, betweén glass-and plastic 1enses, several things
“should be’ cons1dered - ”

» Both can pass 1mpact//ests when made to. a standard thickness”™
and cohsistency.

%-Glass is slightly less res1stant to breakage from sharp obJedts

,* Plastics may -react wi th, some chem1ca1s on the surface but they
are able to stop splashes ar“ protect the eyes. . !

- Plastis lendes generally take 1dnger to fog. ?"
« Small objects moving at high rates of: Speed.are resisted somewhat
more successfully by plastic than by g]ass
"Visitors specs" are goggles that are somet1mes given to plant visitors
dur1ng ® tour. These "yisitors' speds" are not safety g1asses of 1ndéstr1a1
quality, and they should never be used by workers in place of adequate eye

P
.

- - 17 . e,
Page.14/SH-12 T . .

L

N~

.

C

o




. * [l . - &
‘ protection. In-‘fact, it would really be b!tter to give visitors.a pair -of ‘ L
/ . . , -
» industrfal-quality safety glasses to wear during their plant walk-through. R

r

L

ACTIVITY §: S ——— ' o . V-

@ . T - - * (Y . ’

1. 'Place a check beside-the item( ) that meet :ssuirements .
for industrial- qua11ty saféty eyeglasses. o ,

¢ o " WP K11 eyeglasses with-plastic lenses. o " )

r . b. Eyeglasses marked with the manufacturer'é RS

R ‘ o name and the Z87 logo. L.
. ) P Ca Contact 1enses, if they are worn with resp1rators - .
. R d. _Phototrop1q,1enses
r ‘ ’ e. “Visitors' specs.' T
j" 2. Mark true Lor false beside each of the following

[ 4 - L]

sta tements

dh do not need safety eyewear if you wear .
lar glasses that’have 1mpact resistant 1enses )

. b. All safety eyewear is equa11y useful in
r any situation.

/. ' L Y - ' ¢. Safety glasses have thicker lenses than regular -
. . - eyewear.

-

08JEC11VE 6: Given a specific job'situatgon,‘se1ect : .
. ' the geng;:: type-of eyej?nd face protection needed.
: Employers must provide eye and face protection for tfe wo}kers on any
w:job where there is a reasofiable probability of injury to the eyes and face. -
Dangers such.as f1y1ng obJects, glare, harmful liquids, or injurious (causing
1n3uhy) radiation call for eye protection, and somet1mes for face protection,
’ ' too. OSHA has several’ general‘ru]es about eye and facé protectors:

’ They shall prov1de égjghate protection against the part1cu1ar
hazards for wh1ch they”are designed. w .

- « They shall be. reasonab]y cquortable when worn under the-
«/ designated conditions. < ] ‘ i S |

. They shall fit snug]y and shall not undu]y 1nterfere w1th
the movements of the wearer. . ‘ .

+ They shall be durable.
J They shall be capable of being disinfected. . .

» . -
-
— . : . '
” . . !
" , . , > . .
v . +
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* They shall be easily cleanable. '
« Protectors, should be kept clean and in good repair. B

- N -~
. .

Once again, it has been shown that-a majoy factor of eye injuries is due
¢ > :
to the lack of personal protectiye equipment being Worn. A 1980 Bureau of
Labor Statistics report on accidents involving eyp,fnjuries showed that of the

* people who suffered impact injuries-or chemfca1 burns to the eye, almost |three
out of five were not'wearing eye pqotection The ramainder were wearimg (the
wrong type of protection. Of ‘the f1y1ng or fa111ng obJects that caused eye~
injury, faur-fifths of those ‘objects were smaller ,than one m1111meter in diam-

» eteg (or smallerpthan the d1ameter of a penc11 lead). ) ! .
When choosing the proper eye protect1on, consider first the protection 1t
will give ‘apd the conditions under which it will be used. If comfort to the
wearer -is "not considered, the protect1on will not be worn. Another é%nsidera- .

tion is durability and ease of maJntenance 1n.the work environment. If.the
lens becomes easiiy scratched or the frame is weak, the weemer may find the
protecf\on more of a hand1cap than an a1d TabWe 1 shows types of eye protec-

tion and their uses. Y
Ne]d1ng produces some unusual hazards to the eye. Eye protection is
required, and se1ect1on of the proper equ1pment 1s critical. Uﬁtravioiet,
R ,,//VTET§1e, and 1nfrared radiation hazards ar? added to the risk of injury from
physical impact or poss1ble cha}\ca1 damages when welding. ,
To protect against the harmful réd1at1on generated.during welding opera-
tions;, filter.lénsés have been des1g@%d to- National Bureau of Standards speci- .
ficatiens. The specifications are baskd upo™{he amount of 17ght transmit-
tance in the ultraviolet, visible, and infrared bands. A total o?'1q filter -
# lens shades are identified a]]owing a variety df ens ehoices to match the ex-
posure. ‘Shades 1.5 to 3.0 are useful fort;tray arc|flashes and reflected '
radiation from welding and cutt1ng opegations. This range of shades is usu-
>a11y chosen for the welding gpggles worn under the welding helmet. . Wheré
greater radiation intensit} is'found,.shade No. 4 is used. Table 2 Shows -
¢+ suggested shade numbers for different types of wa1ding. : y) 4

3
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S TABtE— 1. SELECTIQN CHART FOR EYE AND FACE PROTECTORS

v

L

2

‘

FOR USE_IN INDUSTRY, SCHOOLS, AND COLLEGES.

'\.

A

Sefection Chart for Eye’and Face Protectors for Use in Industry, Schools, snd Colleges

N Thd Seiection Chart offers gen?nl recommendations only Final selection of eye and face protecive devives 1 the responsibility of
management and m‘elyu specualists. (For, laser protécuon, refer to Amencan National Standard for Sefe Use of Lasers, ANSI 2136 1-

19763
4

1 GOGGLES, Fiex:bis Fituing, Reguiar Ventilstion

J

2 GOGGLES, Piexibls Fitting, Hooded Ventilstion
3 GOGGLES, Cushioned Fitting, Rigid Body -/ eeg

*4 SPECTACLES, wmthout Sideshisics

§- SPECTACLES Evecup Type Sideshieics
8 SPECTAGCLES Sem./Flat-Fold Sideshieics vy

“*7 WELDING@ GOGGLES, Evecup Type Tinted
L4

Lenses (itiustrated}

Y0 FACE SHIELD Plastic or Mesh Wingow (see caut!
. ;Jy
"JO&SID(SME‘LD SPECTACLES ARE AVAOLABLE FOR LIMITED-HAZARD USE REQUIRING ONLY FRONTAL O)fECTION.‘

‘N

. )

WELDING HELMET

- «eSEE TABLE 2 “SELECTION OF SHADE NUMBERS FOR WELDING FILTERS.” '

Seyte C

7A. CHIPPING GOGGLES, Evacup Type, Clear Satety Lenses

_{Not Iltustrated)
WELDING GOGG L‘ES Cowerspec Type, Tinted Lenses {lilustrated)

8A CHIPPING GOGGLES, Cowerspec Type Clasr Safety Ledss

(Not Itiustrated) .

WELDING GOGGLES Cowverspec Type, Tinted Plate Lens

note)

APPLICATIONS
[ -
OPERATION ) FR2ARDS ' ’ pRoTECtORT

o ¢ . - l/
ACETYLENE-BURNING SPARKS, HARNFUL RAYS, | :
ACETYLENE-CUTTING MOLTEN METAL, 1789
ACETYLENE-WELDING FLYING PARTICLES - :

LI
-
CHEMICAL HANDEING SPLASH, ACID BUANS, FUMES | 7'(For sevare sxpdgure 849,101
cHIPING FLYING PARTICLES 1345674 s
/ v P
ELECTRIC (ARC) WELDING 3“’0?7'& NTEnse RAYS, 11 (In combxnation yeTd, 5.6 in tinted lenses advisable) ¢
. < > P
7 -
FURNACE OPERATIONS GLARE, HEAT, MOLTEN METAL 7.8 9 (For severs axposure 3dd 0! &% N
p A
GRINDING-LIGHT FLYING PARTICLES 1,3, 5, 6 (For severe axposurs sod 10)
GRINDING—HEAVY FLYING PARTICLES * __ 1,3, 7A, BA (Fo severs axpoturs a0d 10}
. [
somatory  / FCOR TP 2{10 whyn 10 combwnation wath 5, 8)
MACHINING FLYING PARTICLES 1, 3,5, 8 (For severs exposuraead 10) :
[ i
" MOLTEN METALS HEATGUARE, SPARKS, SPLASH | 7 $.44Quh combunation with 5,8, in tinted lanses)
$PQT WELDING FLYING PARTICLES, SPARKS 1,3,4 5, 8 Tinted tenses advisable fos savera exposurs #dd 10}
CAUTION A
o Face shields alone do not provide adequate protection .
o Plastic lenses are advisedNor protection against molten netal splash ‘

o Contact lensessof themselves, do not provide cye protection in the

ment without appropriate covering safety eyewear
. v

TABLES { AND 7 ARE REPRODUCED WITH PERMISSION FROM AMERICAN NATIONAL STANDARD
PRACTICE FOR OCCUPATION AL AND EDUCATIONAL EYE AND FACE PROTECTION, ANSI Z87 1~
L1879, COPYRIGHT 1979 BY THE AERICAN NATIONAL STANDARDS INSTITUTE, COPTES OF WHICH -

MAY 8E PURCHASED FAOM THE AMERICAN NATIONAL STANDARDS INSTITUTE AT 1430

, SROADAY, NEW FORK, NEW YORK, 10018.

.

industrial senle and shall not be wotn m a hazardous environ
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TABLE 2; SELECTION OF SHADE NUMBER FOR WELDING FI$I£R§
: AX

-

y : R " Suggested
’ : ‘. Welding Operation , : - Shade Number*
, " Shielded Mefal-Arc'we1din§, up to 5/32 in (4 mm)_e1ect§pg§s.. "0 _ '
, Shielded Metal-Arc Weldtng, 3%16 to 1/4 in ' =~ ' \ .
(4.8 t06.4 mm) electrodes................ S G 12 |
Shielded Metal-Arc We}ding, ovey 1/4 in (6.4 mm) e1ectrodes 13
Gas Metal-Arc Welding (Nonferrous).............c....... ‘&3%;}. ‘-11 \
P : “Gas Metal-Arc.Welding (Ferrous).......... PP . 1R
Gas TURYSLEN-ArC Welding. ........cueeeeernenenenennsn. 2
' Atomic Hydrogen Welding..........: e e e 12
. Carbon Arc Neiding....l .................................. .. 14
! Torch Soldering........ .., ........ . e 2
' , Torch Brazing............coooviniinn. devens G ::.'3 ord4 /| .
‘ : Light Cutting; up to 1 4n (25 mm)............. e Jord4 :
/ Medium Cutting, 1 to 6 in (25 to 150 MM)....nvrveeennennnn... 4ors e
Heavy Cutting, over 6 in (150 mm)...........coviuinnn., ... 50r6 ]
) ) G?s Welding (Light) up to 1/8 in (3.2 mm)......... O or 5 ‘ |
Gas Welding (Medium) 1/8 to 1/2 in (3.2 to 12:7 mm).......... 5 or 6 .
Gas Ne1d1n§ (Heavy) over 1/2 in (12/7 mm)...ooovunn... PR 6 or 8 ° * i
|

- {
“*The ch01ce of a f11ter shade may be made on the bas1s of visual acuity
and may therefore vary widely from one individual to another, partic- -
) ularly under different current densities, materials, and welding
\ processes. Howeven;fthe degree of protection from raidant energy
afforded by the filter plate or lens when chosen to allow visual
' acuity will sti11 remain Yn excess of.the needs of ‘eye filter pro-
- tection. Filter plate shades as low as shade,8 have proven suitably
te radiation-absorbert fof protection from the arc-welding processes.

Nate: 'In gas welding or oxygen cutting where the torch praqduces a ~
high-yellow light, it is desirable to use a filter lens that .
fabsorbs the yellow qr sodium 11ne in the visible light of the
‘operationm spectrum). i g

. N \['
. Another form of eye protection is the chemical splash goggle. .It is
L' des1gned tor protect the eyes frgm sp1ashes of acids, céﬂst1cs, and other .b
\

hanmfu1 1iquids and chemicals. The 1éns of these gogg1es should allow the

. , L 4
. - .
)
‘'
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wearer to see hdthout distortion amd must be selected-with a good understand-
ing of where they will be used. o ;

A 1980 Bureau\of Labor Statistics (BLS) report clearly showed that almost
all workers "who sq?fered ‘impact Lngur1es or chemical burns to the face were
not wearing face protection at the t1me of the accident." Of the injuries
4ttdied almost half resu1ted from flying or falling objects striking the face.
Twenty percent of. the 1nJur1es were due to swinging objects, and fifteen per-
cent were due to objects or tools.being pul1ed mto the face. 0One 1nterest1ng
note to this study was that few workers complained about poor vision or dis-
comfort Prom wearing face protection. . '

When face protect1on such as a face shield is worn, suitable eye protec-
fion mist also be worn. This will help to protect the eyes 1f_the wearer is

“struck'in the face. Eye protection could prevent blindness in the case of &
chem1ca1 being 5p1ashed under the face shield. Tace shields are provided as
clear sh1e1ds, t1nted sh1e1ds, and wire screen shields. The clear shield ’

. protects against meta1 splashing and simfilar exposurg. The/{gnted shield is

used to- protect aga1nst various types of radiation such as those deve1oped

when we1d1ng The fac® shield js very useful in protecting the face against
/

disfigurement and the loss of teeth, and the eyes against blindness in an

‘- accident. However, the American Nat1ona1 Standard$ Institute does not r%com-

mend the face sHield as the basic protect1on against impact. Proper goggles

* or safety glasses are worn under tfe face shield to provide this needed basic

protection.

q ACTIV!TY 6:

Choose the best answer, using Table 1 or 2 as your gquide.
“1. Chemical handling wou%d probably require which one(s)

of the following types of protection?’ . .
a. 1,3,4,5,ors6. o7
¢
‘ b. 2 and possibly 10. v ! '
c. 11. . :
- ‘ ‘

s
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‘Machining that produces flying particles could requiref
which one(s) of the following types of protection? *

a. . I‘OY‘ 3. ! "\’—\
.B. 5ore6. \ ('
c. /Both a and b.

3:"Carbon arc welding }equ}res which shade number of

St

welding filters? i
a. 12.
b. 14.
c. 2.

14

OBJECTIVE 7:  Discuss the importancé of the correct
selection of respiratory protectors.

« Respiratory protection {protection of the breathing passages) is perhaps -.

the most complex of all personal protective equipment To become’ h1gh1y qual- "’
ified and knowledgeable about th1s equipment requwres many hours of #ntensive
training. The lack of such protect1on or its use can lead to severe conse-
quences. With these thoughts in mind, consider the information in this ob-

jective only as a basic introduction to respiratory protective equipment and
C;S / f '

Respirators arer1v1ded 1nto two, genera] categories: air purifying amd
air supplied., The purpose of respirators is to protect the wearer from tokic

practi

-

(poisonous) contamin®ts by filtering out the contaminant (harmful substance)
or providing breatheable air. The respirator may be only a mouthpiece or it
may enc]ese the complete body. Between these two extremes are quarter face,
half-face, and full-face respirators (F1gure 9) Each type with its proper
filter or air supply provides a specific and sometimes limited amount of pro-
tection. : '

The quarter-face piéce covers only the mouth and nose, with the lower
sealing slrface resting between the chin and mouth The half-face mask fits
over the nosebut the lower sealing surface is located under the chin, \giving
a more re11ab1e sedl. The full-face resp1?ator covers the complete face from

the hairline to below the chip. It provides the best protection and most
reliable sealing surface. . .

- 23
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‘- "FULL FACE ’ WALFFACE ' * QUARTER FACE
F*‘pur—e 9. Three respirator types. ~
e . . T S . ", . ) .
4. Air-purifying respirators remove contaminants through-chemical reaction
' mor by filtering out the contaminant. . This type of respirator does not sugp\ﬂy
b ~ oxygen to the wearer. If a person wearing a respirator was to enter an atmo-
sphere lacking 1n oxygen, déath cou]d occur. .

. The air-purifying respiratpr 1s ‘widely used in "industry. One type of
. respirator has a filter made of a f1br9us material designed td remove dust .or
fibers in the air. Some .types of dusf_ or fiber filters are designed” for one-
time, throwaway u*. The;y'resembﬁe a surgeon's mask more than the respirators
seen in Figure 9. ) . . '
Other respirators will have a filter such as activated charcoal that
ntaminant to be absorbed by the filter. This type of respirator®

d vapor-removing respirator, and it is widely used in areas where

=~ aHow:s the

r or gds 1eve1s are not excessive.

At times it is necessary to provide protection from both dusts and vapors.

Nhen a situation of this nature occurs, it is usually a simple matter to pro-
a dust filter over a vapor respirator cartridge. The dust will be .kept

out by the fﬂter and the vapor will pass through to be czaptured by the vapor

respirator. x

~ “The Wearer of air-purifying respirators needs td understand the equipment
well enough to_know its 11m1tqt1ons. Misuse of resp1rators can ca¥se serious
injury' or‘death. . The advantages of air-purifying respirators are their small

‘ size, cost, and ease of maintanance. They are versatile, allowing the wearer

24 ' SH-12/Page 2%
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to change types of fi1ters‘to meet the specifiE needs of protection from a
_possible exposure. . ' .

" The disadvantages are that air-purifying respirators cannét be used in
an oxygenQdeficient'atmost;fe (one lacking in oxygen) or any atmospheres
considered td be immediately dangerous te 1ife and health. CThe'quqrter- and
half-masks do ngt effer eye or. face protection,.and the amount .of material
that takes up harmful vapors is” limited. ’

The seEonp\type of srespiratory protective equipment is atmosphere or .
air-supplying respirators. This system supplies air that meets specifications
for breathing. Ordinarily, it does not 'supply pure oxygen. (Certain closed
circuit rebreathing devices do generate oxygen while rectrculating the other
constituents of breathing air. TZZse have been successfully used in mine
" rescue applications.) The use of pure oxygen could allow a fire to start or
speed up a chemical reaction in g work area. Within this category of air;
supplying respirators, there Are basically two types used,to supply the air.
One is a self-contained bredthing apparatus; and the other.is a subp1ied-ai\\\é.
system. Examples of-both/types of air-supplying respirators are shown in

Figure 10. : ‘ 7

&\ )/ > T\ SELF-CONTAINEO
-i “— AIR SUPPLY

’ MNaeconr=] '
% T\ O\
ey Te
"‘ LINE LEADING .

TO AIR SUPPLY -

3

Figure 10. Supplied-air (airline) respirator (left) and
b *" self-contained air-supplying respirator (right).
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. A self-contained breathing apparatus (SCBA) allows the wearer greater
flexibility since there is no hose connection or short time 11m1tat1ons due
to cartridge capab111ty. The SCBA type respirator s w1de1y used by *fire-
fighters and rescue units.»;ghey are divided into opéen-circuit and tlosed- 1
Circuit design. e ‘ gf .
- Open-circuit desigd£d2$CBA'a11ows the exhaled (breathed out).air to'be -
vedted to the atmosphere. TW%o types of open-circult SCBA, demand and pressure * o
demand, are in use today. Demand SCBA allaws the wearer breathing air o
demand. Air flows into the facepiece from the tank or the -wearer's back only
when the individual inhales (breathes 1in). Greater exartion provides more a
air as the wearer demanfs it. A drawbdk to this design is that as the wearer
inhaleg, it creates a negative pressure in the fatepiece. This can allow out-
side cont@minated‘air to enter tde}facepiece and be inhaled by tje user. For

this reason, a demand type -open-circuit ‘SCBA should not be used in atmosphereés

¢

fmmediately hazardous to life or health. Even with this concerh, they may be
used for prdtectjcn in oxygen deficient atmospheres. ’
' The pressure-demand type SCBA overcomes the prob1em'd¥ the demand type
SCBA by keeping the facepiece under positive'pressure at all times during use. .
This is dohe by incorporating special valving in theé unit. A note of caution
1s in order at this p01nt A facepiece whose exhalation valve is designed for
demand operat1on cannot be used with a pressure-demand regulatog, as air will
" flow cont1nua11y and quickly use up the air supply. (In short — do not at-
.tempt to 1nterchange parts on any type of respirator. )
SCBAs of both closed- and open-circuit types have severa1 safet; features. )
Thesi/features include gages able to be seen by the wearer that indicate hoW
much /breating air' is available, and a warning dev1celsseh as a bell that o
indicates when the supply is dbout three-fourths expended. -Fittings are “o
designed to be incompatible yith other sytems to Her maintain the {Qtegrity '
of the SCBA. R ’

N, Supp11ed air respirators are genera]ly referred to as a1r11ne=resp1ratqrs .
because an airline hose is connécted to the wearer's equ1pment from a central *
Tocation. A major advantage of this typepof resp1rator is that it«allows the
wearer to qprk in a contamjnated atmosphere for longer periods than the filter

or SCBA's units. The air is supplied ynder pressure to the wearer ®through C .-
the hose. They are'ava11ab1e in three types: demand, pressure demand, and
* *

. » " * e ) & i
' \
\
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contmuous flow. As explained ear11er, these work with $:he gdd—ltwn of ‘
the continuous flow that always pfovides a Apecified minimum amount of air ,
independent of user ‘demand. -.They are not designed to be used jn atmospheres .
.considered imeﬁ\i‘atew hazardous to Tife. The air-supp¥y hose must be the . '
?)ne sugplied by the manuf}cturer. To change it could jeopardize the wearer's
17¥e and would cancel the NIOSH (National Institute for Occupational Safety
“and Health) apprgvaLor‘o"cher approval of the unit. (Never 1'nt.erconnect or
alter~the fitting with Gther fittings of devices.) : v ,

" A concern witf] the use of supplied-air respirators is that the hose could .
be mistakenly connected to another gas o'utlej: ip.a »lant. This action could
. result jn the wedrer being supplied with an 1"::? gas'such‘as nitrogen, there- P
b.y hagng or k1111ng the wearer. This prob]em can be avoided by ensur1ng

tha& the connections for'breathing air are of a umhgue des1gn’and not compat-

1$1e with any other fitting in the~ p13nt. In addition to protecting the work--

er, unigue breathing air connections are a1so_,requ'1'red by OSHA law (section

1910.134). - '

' The, regylatien and cont'ro] of all respiratory equiﬁment is addressed by

three 'standards. They are: Department of the Interior Bureay of Mines - ’ ' -

Resp1r,a};0r‘y Pmtect1 ve Dev1ces, Tests_for Perm1ssxb111ty and Fees, 30 CFR 1, - 1

pubhshed March 25 1972; American National Standards Institute ANSI-788.2,

1980, (see Appendix); ang OSHA regulat1on 29 CFR 1910 134. OSHA has chosen

to.accept only respirataor proved by the National Inst1tute for Occupat1ona1
N Safety and Hea}th'(NIOSH) Thesé references should be COHSUN’,Ed in developmg
_any resp1rator protection program . * R

Once the understandmg of the varins irator types and regul_ations

. asked when se1ect1ng a re5p1rator for rout1ne ug in most 1nstances, the
following nine questions - furmsh enough information for that detision.

1. What-is the estimated contaminant concentration (amount) where the ﬂ

respirator will be used? ' . : .




~

"

[ )

wha.t'l_i‘s the pe'rmiss'ib]é exposure level (PEL) ®f the contaminégt? PEL
refers, to the level of contami nation in the environment to which a .
worker can safely be ‘e“xposed. ., .8 X
Is the contaminant a gas, vapor, mist, dust, or fume?
'Couf'q the céntaminant concepfratior be t'q‘me_d immediately hazardous
to 1ife or health? . ) - .
If the contaminant is flammable, dves the estimated concentration
app’}'éach the lower explosive limit? ‘ .
Does the contaminant havé adequaté warning pr,operties?' .(Does the
worker become aware-of the contaminant quickly?)s '
; wﬂUthe. contaminant irritate the eyes at the estimated concentrations?
If the_contdminant is a gas or vapor, is there an available sorbent
" (matert at Will 'absérb"or react to and hold) “that traps it
effectively?’ / .
Can the contaminant be absorbed through the skin as a vapor or liquid?
‘Ifiso, will it cause serious inju}y’?

4 .

Table 3 contains a more*detailed list of questions tha; could be used in

-

’ , .
se]ecting respirators. ' In the Appen_dix isa raprint of American National-

Standards G\Etitute 788.1-1980, “Wm‘ogram Requir:ement/v;

- 1 A}
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TOBLE 3. RESPIRATOR SELECTION WORKSHEET.

Material -

Chemical Name
Trade Name
Formula
Allowable concentration 1imits, TLV or TWA:
1) OSHA 1910.1000
2)  Current ACGIH
3) Short Term Exposure Limit (STEL)

Form in swtrixh it will. be used -

L]
3. L1quid’ b. Solid? c. -Gaseous?
d. seous, Js 1t an organic vap or? or acid gas? -
Oth 4

Maxwum expected concentration —

3. parts per million, or
b. - milligrams per cubic meter
C. Duration of “exposare to maximum expected concentration.

Will material #e heated’ If so, to what tempera.re’
What is the odor threshold of the material?

At what concentraﬂm& the material considered to be 1mned1ate1y dangerous
to life or health?

Can the substance be absorbed through the skin?

Irritant to the eyes? respiratory tract? skin? 4

At what concentration is it an irritant? -

1f the substance is known to be f“a'mable,“mat are the lower and upper
flammable limits, in percent by volume?

-~

s

what §s the vapor pressure of the material?

Will the mterial be mixed with other chemicals?

if so, g1ve details: i

Any possiblity of qxygen odficiency? Yes _ - No
Can good ventilation of the area be maintaineg?

Will the exposure be continuous? intermittent?

Will the resBiratory device be used for routine €tposures, as an -

escape device, emergency reentry deévice?
Provide as much further detail as possible concerning exposure conditions.

*Adapted from Mine Safety Appldances Bulletin 1000-16.

d




- . ’ ' ’ — ‘AC‘TWITY 7: .
List five questions fhat should be asked when selecting N ,
. a respirator for rgutine use '

K + ) L . .
P \A’ 'l ' v' )
. \ . . .
- . N :t
. : : 2 :

. 2 » .
3. ’
. . — : g
5. .
» OBJECTIVE 8: Dlscuss the importance of inspection,
.\5 storage, and tra1n1ng in, the proper usage of respiratory .
.‘s - . :f  protectors.
s ) . As with other aspecxs Qf respitatory protection, the training and use
v of the §ET§E£€;C!qo#pment 7§ regulated. Without the proper training a wearer

could find it useleSs.“\$he wearer needs to understand the limitations of the
eqqument 4 g : = ’

As a first step, the‘wearer must part1c1pate in a tésting procedure to
ensure that the face seal 5s comp]ete Re;p1rator face seals are crucial to
the proper functioning of the equipment. Facial hair, deep scars, or dentures
can interfere with a propef ibal and allow a contaminant to be inhaled by the
wearer. . . ;

The wearer must be taught how “the nesp1rator works, its proper mainte-
nance, and the consequences of abuse of the equ1pment Specific information,
such as air pressure or the fact thei air-purifying resp1rators do not supply

. .oxygen, is necessary for undérstpnding the proper use of the equipment An
explanation of thé resp1ratory hazard and of the factors cons1dered in choos-
" ing the appropriate respirator should be part of the emp]que training. Spe-
cific instructions in how to wear the respirator properly and information

-
y :
‘ N i " "z
<
. . . ‘ . .
. .
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about how to hand1e emerg!ncy situations invqlving the respirator must also ’ |

¢

— be given. - .

.

© Prudence and law redlire that respirators be properly cleaned, main-
tained, and stored. They must be cleaned 'daily following the manufactﬁren S
spec1f1cat1ons, or if used, by severa1 1nd1v1dua1s, sanitized. They must be -
1nspected periodically (before each use) and appropr1ate maintanance performed -
by qualified, trained individuals. Storage must.be in a c1eaned and protected
location such as in_a plastic bag 1ns1de a locker rather than the bot‘of a

tool ‘box. h
The employer has the responsibility pf providing the proper respirators

. o
b

where they are needed and ‘for training the employees to use and maintain them.

\

©__ In turn, the employees must take responsibility for guarding the respirators
against damage, réporting any noted malfunction,,and most important, using the' -
respirators Respons1b111ty fbr the respirator program must be given to a
qualified (knowledgeabte about the use and selection of resp1rators) individual.
This person may be a foremah or superintendent, or in larger companies, qn‘
adm1n1strator whose main respon31b111ty is the_resp1rator program.- This res-
p1rator program superv1sor should work with medical personnel in ass1gn1ng job
dut1es that require the use of a resp1rator Other duties of the program ’
superv1sor include the mon1tor1ng &f the respiratory hazard, the resp1ratory
equipment and its use.

2

. . ) . . ‘
-------ﬁi hcrnnrv'qig-JL------- i
Which of the following would not be ingluded in training -
: emp1oyees in the use of tespiratory protect1on7 Circle
the correct answer. _ ’
1.0 Testing of respiratory equipment for proper fit. . !
2. Instruction in cleaning and storage of respiratory '
. equimphent.,
3. InstrUctdon in monitoring the respiratory hazgrd
and the respiratory equipment and its use.:
- - 4. - Information about the limitations of the equipment.. //

@
7

N .
- . . !
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" OBJECTIVE 9: ~ ' List and descr1be the four classes?
of safety belts. ' . :

., )

Safety be1ts.are d1v1ded into four d1st1nct clas91f1cat1ons based upon
their use. The c1asst1cat1on§ (shown in Figure 11) are: Class’l, body belts;:
Class II, ghest harness; Class 111, ody harness, and Class IV, suspens1on ,'

belts. An important factor to remember when us1qg any safety be1t is to ensure

~that it 1s attaehed proper1y and then firmly secured to an adequate support. o "

. CLASS !

5 W
Figure 11..

T -

CLASS Il

‘CLASS IV

cLASM

From left to right, body belt, chest harness, ’ .
body. harness, and suspension belt. S

The body belt is designed to hold a person who might "fall.’

It should

keep the individual from falling from a dangerous level and is used where -the
worker will be restricted to limited movement and activity.

A chest harness is used where someone may nbed to be pulled out of'a
The individual using this

*

hazardous area, or could slide on a steep surface.
’}ype of safety belt is allowed a great degree of freedom of movement.
A body harness is designed for use where the risk of falling is greatest.

It has a' 1arge surface area ;ontact1ng the individual. This surface area is"
very important in absorbing and distributing the shock of the sudden stop when

the harness restra1ns the individual in a falil.

. . A
. ' ]
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The suspension be]t is bothfa’ggfety belt and a work support for the .

individual. It;1s most useful in ma1ntenanﬁ5 situations such as th;/pa1nt1ng
e

and the inspection of surfaces such as industrial stacks that provi no work
platform, o T
. . ' . . . R . '7 ' R
' '—’ ACTIVITY 9: ~ s '
O List and describe four classifications of safety belts
1. , ) 4 . ﬁ
R f[ g .
2 4%'}
: \ e
3 ? !
N\ v
4,
- ’ ’ .

3

OBJECTIVE 10: Qii;uss the selection, Eéke, and inspgction
> of safety belts and the significance of -1ifelines.

o

-
.

-In jobs involving c11mb1ng or working at he1ghts, safety be]ts, lifelines,
body harnesses, and 1anyards may be nécessary. Safety belts have‘f&o func-
tions: normal, everyday use and emergency use. Normal use ‘includes ho1st1ng
or 1ower1ng a person or*prov1d1ng steady support while a worker carries out )
a task. Emergency use is the safe stopping of a worker if he or ‘she should
// fall, Keep in mind that when an 1nd1y1dua1 falls, the balt amd its support

‘equipment will be subjected to severe loading forces, many times the weight of
the peréon using the belt. The length a person falls, the person's yeight;
anq the suddenness of the stop are factors that determine the force the equip-
ment must withstand. . >

heny selecting a safety belt, "looks" and "feel" can be deceiving,
Leatth,?traditionaf1y associated with strength, is no longer considered
acceptable material for a safety balt.

Q\ Web belts are coniigerfd dependable and resistant to environmental con-
ditions. They are made of a variety of materials including cotton and nylon
among other combinations. "Looks" and "feel" can also be deceiving when

v . .. .
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e951uating wéb belts. Usually, the belts are made with a basket weave or a
herringbone weave. The basket-weave belts look "tougher" and feel "stiffer,”, .
and they are. But the softer, more pliable hErringbone weave will also 'abs‘
shock better than basket-weave belts. . ‘ '
-Safegy be1ts>shou1d be kept clean, away’fro% excessive heat, and dried
' 3t room temperature. The web belts can be washed with soab‘ﬁnqnwater, rihsed,
and dried at room temperature. At all times, the manufacturer's guidelines
for care-and cleaning of safety belts should be followed. . \
‘{sﬁpection of safety belts should be conducted before each use by the
wearer and periodically by a trained inspector. Leather belts require close
inspection for cuts and scratches, particularly those across the belt. Web
belts should be checked for excessive wear on the exposed fibers. On a}l
g%]ts, the buckles, rivets, DfFings (see Figure 12), and other parts should
o \ be checked closely for any sign of ex-
cessive wear. Once inspected and
accepteﬁ as usable, the belt must be
Jworn properly to perform its job well.
Lifelines sheyld be made of one-
half inch nylon or equivalent, and
short enough to limit the fall to si}
feet or less. They should be secured
to a sturdy strucfure above the worker,

Since lifelines lose their strength
.where knots are tied or where kinks
Figurt 12. Multipurpose occur, they should be kept as short as

safety belt has two . . . 7
D-rings, one on each side. is feasible. Lifelines shoyld not be
. ' kinked in storage and should be kept

clean and regularly inspected. . .

aeessssssssssms ACTIVITY 10: e — -

Mark true or false beside the following statement. |
"Looks" and "feel" are usually good indicators !
!
for selection of web safety™elts.

v
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OBJECTIVE 11:  List the'typesﬁand uses of safety shoes,

_ Safety shoes are divided into five general types:  sgfety toe, conductive,
foundry, exp1051ves operatlions, and e1ectr1ca1 hazard shoes. Safety-toe shoes
come in a wide range of types and designs ranging dress shoes to rubber’
boots. (See. F1gure 14.) For work around extremely heavy operétions such as
the stee1 1ndustry, these shoes canf be fitted with metatarsal guards to pro- .
tect the toe§ and instep of the foot. This type of foot protection 1s comfort- . .
able and 1ightweight. The wide selection of designs can meet'mo;g‘needs.

‘,

¢ Figure 13. Variety of safety shoes. . -

4

Conductive shoes are designed to drain off static charges of the type
experienced when wa1k1hg across a carpet and touchiné a ddor handle. This
type of--shoe is used in areas where fire and explosion hazards exist. T

Foundry shoes ax& designed to protect against splashing metal and may be _
quickly removed. Leggings are often added to  afford more protection from )
molten Metal between the foot and the knee. Wherever the possibility of
splashing exists, quick removal of the protective foothar is important, and
pants 1egs should be worn out51de the footwear as an added protective measure.

Exp]os1ves operations shoes are of a nonsparking and nonconductive des1gn 4
Their main use is imexplosives manufacture and hydrocarbon cleaningopera-

~

tions.

-~

. ,
-
.
.
. > -
¢ . .
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. Electrical hazard shoes are designed to protectuthe wearer from elec-
trical shock they are effective if properly 'na1nta1ned Regu'rar' rubber boots’

are not des1gned for this purpose -as they may have meta1 in the1r construction.

L]

] ACTIVITY 11: —

Match the types of safety shoes with their uses by drawing

-
. a line between the shoe and its correct use.
1. Safety toe. : a. Designed to protect aga1nst
splashing metal.
2. Conductive. b.- Designed to protect the wearer .
. R * from electric shock. _
3. YFoundry. c. For work around extremely heavy
operations; can be fitted with
— metatarsal guards. *
4. [Explosives operations. d. Designed to drain off static
~ . , electricity charges.
5. Electrical? hdzard. e. Made of nonsparking and non-
- conductive design. .
N\ ’
) OBJECTIVE 12:  Describe §ituations in which hand protec-'
tion should be used. ’

s

gArm, hand, and ?1nger protective eqﬁ?pment’is very usefyl for specific
situatiens. A wire mesh glove is designed to protegt, the hand and fihgers'
from cuts by sharp objects such as knives and blades used in the garment in-
dustry. Cotton gloves offer adequate protection in many instanges. Leather
gloves are used in welding operations and other heavy work. Rubber gloves
.protect against certain chemicals and water. Asbestos, loop p51e and alumi-
nized g1oves are heat resistant. Plastic-dipped glaves are for oily work. .
Many gloves are designed for specific operations, ssch as a chrome 1eather
welder's ‘glove for arc welding, or an open- back 1eather palm pad for annealing
"operations. (See Figure 14 ) !

When work1ng on most ma£h1nery, workers should leave gloves OFF Rotat-
ing and ‘moving equ1pment can catch the glove and pu;1 someone~s hand along ¢
'Wwith-it. ’ .

Leather hand ‘and arm protectors prov1de protect1on to the hand and arms.

They are gemerally thicker and less flexible than gloves, and are used in
,

-
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Figure 14, Various types of gloves: plastic, .
rubber, loop pile, wire mesh.
situations that do not require great flexibility. Exémp]es are‘the handling
of rough 1umber or other sharp- edged materials. They should not be used
- around mov1ng mach1nery
SEEEE— ACTIVITY 12: SRR
’ ) * .
v Describe the general circumstances in which protective
. gloves should not be worn. \d

| , :
VoBJECTIVE 13:  Given a specific work situation, be able
to suggest the proper protective clothing to be worn,

" Protective work clothing (Figure 15) has been developed to meet a mu]ti-’
L tude of needs. Because-of this, its use must be matched to its abitity to
offer the necessary S?otection. The manufacturer's specifﬁcatiéns must be

c]early understood, and if necessary, samples of the clothing should be tested

before placing the clothing in use.
.-Leather cloth1ng s widely used as protection from sparks when working

-1n hot operations. Examples of workers who use leather clothing are welders,
furnace operators, and foundry workers. The attraction of leather is that it
js comfortable and has traditionally offered good protection.

¢
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Figure 115. Examples of different types of protective clothing.
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A
Asbes tos and wool clothing offers protection against heat and molten . .
T metal. Its des1gn is a little different from leather clothing in that any \\ ,
Lo metal fasteners are covered by a flap to prevent: them from becoming too hot.

Aprons and leggings used in the foundry {ndustry are twd popular uses for '
asbestos. Although asbestos has been shown to cause cancer, part#Eu1ar1y
when the 1nd1v1dua1 smokes, the use of asbestos has saved lives. ‘Only if the
fabric becomes friable (broken, released 1nto the air, and inhaled) will it
become hazardous.
Aluminized clothing is worn when fighting fires, entering hot vessels
for repajr, for haintenante, and certain rescue work. It has an underlayer
of fabric such as wool to insulate the'wearer from the hot, reflective surface
of the clothing. The destgn of the clothing may be a unitized suit protecting
the whole body or specific items such as a "turnout" jacket worn by firemen.
Flame-retardant clothing protects against sparks and some fire situa-
tfons A treatment may be applied to existing clothing to gain this qua11ty
Howaver, when this is done, laundering may wash out the chemical that acts as
bhe f‘ame retardant. Some cemmercially deve1oped flamgpretardant clothing )
may be laundered many t1mes before losing its flame-retardant qua11t1es A
material developed for m111ary pilots during the 1960 s\w\g.a‘jed nomex, and , .
its ability to char rather than melt has been cred1ted with sawing several

+

lives. \ . ’ 7 : v e
~ Whenever se1ect1ng and using any type of personal protect1ve equ1pment
it is \\oortant to follow the manufacturer's guidelines. ° L,
J\v\ " ooseseesssssssssss  ACTIVITY 13:

-

\ )
Wh@t type of protective clothing would be appropriate

oo i for\{se in a foundry near the ﬂ.‘ace? .
| . N P
* y ) N I /
g ! \\‘ R N
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ANSWERS TO ACTIVITIES
» ¢ N ;.
ACTIVITY 1 . ’
The degree of protect1on it will afford.
The ea;é with which it may be used. - LT
ACTIVITY 2 ‘ : ' CL

Safety he]mets — prote&tion from flying-objects:, impact to the head,

and electrical hazards. (Any two of the three constitutes a correct

—
answer.) ’

] N .
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ACTIVITY 3 4, .

(.ACTIVITY 6

°'?4 ;::;> \*x‘\

6.

Aud1ometr1c testing is done ‘to determihe hear1ng loss' oF shift. Tﬁe
initial® teSt determines the base11ne ‘hearing ability and f011ow up
per1od1c test1ng determines further hear1ng sh1ft

e
.

L ACTIVIT 4 C - i
.

‘ L e
Hear1ng -protectors’ are d1v1ded into two g?oups ear muffs and a
¥
variety of earplugs.
90 dBA.- .

]

DN

"ACTIVITY 5
1,

Jb.
. false.
6 v

. ,Fa1‘§g :

a
b
c. True.

4

‘ACtIVITY*ii . : g

Any fi ve»éﬁthe foHomng mnequestwnS constitutes a corre;:t' answer.

4

[f the contaminant is fllmmab1e doeg the est1mated concenE}ation
approach the Tower exp]os1ve Timit? . _

Does the contam1nant h&ve adequate warn1hg propert?es? (Does the workar
* become aware of the, contaminant g 1ck1y7) ) . ‘ '/\\\.
W/i] the Contaminant irritate the eyes at the estimated concéﬁtrdt1ons°“ .
If the contaminant is a gas or, vapor, is there an available sorbent
(mater1§1 that u}11 absorb or yeact to and hold) t?at.trapg Pt effz-

A

ciently? = - ) -
' . v . ,

A

¢ r‘f'

~
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9. “Can the contaminant b bserbed through the skin as a vapos or liquid?
"1f.s0, will it cause serious injury? ’ '

°

ACFIVITY 8 ’ ' & '
No. 3. i '

ACTIVITY 9
. Class I — Body belts — westrain a person who might fall.’
Class Il — Chest harness — keeps a person upright.’
‘ Class IIT —Rody harness — used where risk of faHin'g is gr",est. T
Class IV.—\S;g\ension be1ts — serve as_a work platform and.s fety bejt.
. .

- ACTIVITY 10 .~

-Fa]s,e.'

ACTIVITY 11

1. Safety, toe — matches with c.
2 Conductive — matches with d.
3. Foundry — matches with a.
4
5

Explosive ‘operations — matches with e. «
Electrical hazard — matches with b.

»

ACTIVITY 12
Arognd moving machinery. - N

‘.
-

ACTIVITY 13. - Vf »
_ A face shield, protectio'n,glasses, aluminized jracket and trousers and
" gloves, foundry shoes, 3and hearing protection. '

-
,

o

»
Q
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PENDIX . - s
APPENDIX . ®

ANSI-288.2-1980 Respirator Program Requirements .
« 3.1 Purpose. This section establishes ‘requirements for the use of respira-
tors. The following requirements are supplemented Wrecorrmended practices

] in subsequent %ctions of this standard. ] ‘ »
3.2 Permissible Practice. In the contr6/1 of those occupagjonal diseases
caused by breathing air contaminafed wtih harmful dusts, ?’wes, sprays, nn'sts,

« fogs,. smokes, vapors, or gases, the primary obgectwe shaH be to prevent\
" atmospheric contaminatiog. Th1s shal\l be accomphshed as far as feasible by

' accepted engineering contrdl measures {for example, enc]osure or confinement

| . *of the operation, general and local ven: '1at1‘on, and substibution of less -

toxic. materials). '-when'effectjve engineering controls are not feasible, or.

. while they are being instituted or ev.a1uated appropriate resp1rators shay.l

| . be used pursuant to the following requirements. . )

AN

L]

> - 3.3 Employer Responsibility. . . |
3.3.1°

spirators shall be provided by the gmployer when such equipment is .
tect the hea]t‘n of. the employee. ’ :

.3.2 The emp Oyer shall provide the respirators which are appljcable and v

sui tab]e for the purpose intended.

-

3.3.3 The emp10yer shall be responsible for. the establishment and ma1ntenance
“of a respiratory protect,lon program which shall include the general require-.
- . (. . .

ments outlined in Section 3.5. .
3.4 Employee Respo‘ﬁibﬂity.

3.4.1 The employee shall use th‘g provj‘dgd respiratory protection in a!c':éor-

dance with 1'nstruct1'ons and traim‘r(lg received. -

»3.4.2 The émp]oyee shall guard against damage to the resmrator .
¢ %

3.4,3 The emp]oyee sha]] report any malfunctwn of the respirator to the '

respon51b1e person.

3.5 Minimal acceptable Respirator Program. . ‘ . oo
' N i
s, . 4

v
-
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. ’ 3.5.1 Standard Operamng Procedures Written stan[ard operating prdcedures
covering a comp]ete resp1rator program shall 'be established and implemented

« to include Sections 3.5.2 through 3.3,15. .

3.5.2 Program Adm1n1strat1on. The plant or tompany industrial hygiene,
health physics, or sé‘fe%engmeermg department shaH administer the respi-
rator program in c]ose iaison w1th the medical department.” Responsibility
.and author1ty for the resp1rator program sha]l be assigned to a single person.
In small p(]ants or compames having no for 1ndustr1a1 hygiene, health
physics, or safety eng1neer1ng department, the r@smratory program shall be
’ adm1mstered by an upper-]eve] supermfer;dent foreman, or other qualified
, person responsible *to the pr1n01'“pa1~ nﬁg&r The administrator shall have
LI suff1c1ent know]edge of reSp1rat prot"e?ctwn to properly supervise the® .

. resp1\ator progra‘m v " - -~

v 3:.5.3 Phys1o]ogtca1 and Psycho]ogma] Limitations for Respirator Wearers.
A physa,cyn shall determine what physw}og;cahand .ps#chological conditions ‘ '
are pertinent for i:he wearing* of df ffeve ypes of resplrators The respi-
: 0 rator program adm1n1strator or his des1g% using gu1de11nes established by
v a physician, shaH determine w;zether ort ngt.? person may be assighed to a task
requiring the use‘of a resp1rator fhtsdeteymnatlon sﬁa‘ﬂ be reviewed at
- least annually. . S '; S N

[}
n

\P

3.5.4 Approved Resp1rators Approved‘ respirators shaH be sed. Modifica- ,
e J't .
tlon of an approved resp1rator una ggqmzed gy the approvarl ncies‘voids .

3 4 4

the approval . " .

v
- . ' - ' .

3.5.5 Resr',étor Selection. hillhe se]ection of the preper type of respirator
shall be based upon (a) the nature of the'hazardous operat1on or process,.

(b) the type of resp1rat$ h¥zard (&ncludmg physical propert1es, phys1olog1-
cal effects on the body, concentration of toxic material or airborne radio- -’
act1v1ty level, established permissible t1me wetghted average’ concentrat1on

for toxic materua\, estabhsh,ed permissible airborhe concentration for radio-
active material, 'and established 1mned1ate1y dangerous to life or hea]th con-"
centration .for tcmc material),ff) the location of the hazardous area.1n
‘relation to the nearest area hgving respiraple air, (d) the pemod of t1me .

for which respiratory protection must be prévided, ( ‘the Lact1v1t1es of ' -

§
S S a e
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‘ v . ’ ' . . * v
workers in the hazardous area, (f) the phys1ca1 characteristics and funct1ona1 .
.capabilities Zhd ]1m1tat1ons of the various types of respirators, and (g) res- '

pirator protection ¥attors. . . )
' h]

3.5.6_ Training. Each Fespiranr wearer shall be given tra?ning which shall \
. .
. include (a) an exp1§nation of the respiratory.hazard and what happens if the

' respirator is not used properly, (b) a discussion of what engineering and_
. - ]
. administrative-controls are being used and why ‘respirators still are needed

for protection, (c) explanation of why a part1cu1ar type of respirator has

been selécted, d) a discussion of the funct1on, capab111t1es and limitatiops

dF fhe selected resp1rator, (e) instruction 1n how to don the respirator and

to ¢heok its. fit and opération, (f) instruction in the proper wearing of the

reSpirator, (g) instructidn in respirator maintenance and (h) instruction in

recpgnizing and hang11ng emergency situations. .

3.5.7 Respirator Fit. Each respirator wearer shall be provided with a respi- v
ratpr that fits the wearer as determined by Section 6.11. Each respirator

- weafer shall be required to check the seal of the respirator by appropriate

means prior to entering a harmful atmosphere. . . 0

3. 5 8 “Facial Hair, Contact Lenses, and Eye. and Face Protective Deviges. A
v resp1rator equipped with a facep1ece sha11 not be worn if facial hair comes
between the‘sea11n9lper1phery of the facep1ece and the face or if facial hair
L interferes with Viﬁve function. The wearer of a respirator equipped with a
full facep1ece helmet, hood, or suit sha11 not be allowed to wear contact
lenses. If a spectac1e goggle, face shield, or welding he1met must be worn
. w1th3a facep1ece, it shall be worn SO as n0¢ to adversely affect the seal of

the facepiece to the face. ‘e

~

3.5.9 Issue of Respirators. The proper type 0f respirator for each respira-

- tory hazard shall'be listed inm written standard operating procedures. Only
pe}sons trained to insure that proper respirators are issued shall be permit-
ted to issue respirators to persons needing thent. . 4

3.5.10 Respirator Inspection. The respirator shall be inspected,by the
wearer prior'to its use to tnsure that it is in proper working condition.

Each respirator stored for emergency or rescue use shall be 1n5pedted at 1eas.' ‘ .
monthly.
- ®
» Page 82/SH-12 . : ' : SRR




‘
¢ 4

- . ’
3.5.11 Monitoring Respirator #se. Supervisory personnel shall periodically -
monitor the use of respirators to insure that they are worn properly.

3.5.12 Monitoring Respiratory Hazard. Tie concentration or the airborne
radioactivity level of jthe respiratory hazard in the work area shall be morti -

tored 1'n1't1'aHy prior to respirator selection and periodically during respi;a-

tor use to insure that the proper type of respirathr is being ut111zed

3.5.13 Medical and Bioassay Surveillance. When applicable, medical surveil-
lance, includipg bioassay, shall be carried out periodically to determine if
respirator wedrers are regeiving adequate respiratory protection. A physician
shall determine the requirements of the surve111énge program, ‘

3.5.14 Respirator Maintenance. Respirator mainfenance shall be performed
regularly. Maintenance shall be carried out on a schedule which insures that
each respirator wearer is provided with a réfpirator that is clean and in good
operating condition. Maintenance shall include: (a) washing, saniEizing'
rinsing, and drying, (b) inspection for defects, (c) PBeplacement of worn or
deteriorated parts, (d)-repair if necessary, and ( stﬁrage to protéct
against dust, sunlight, excessive heat, ex;rgge co1d,qucgss1ve moisture, .
damaging chemicals, and phxsica1 damage.

3.5.15 Respiraﬂnn.Program Evaluation. An appraisal of the effectiveness of
the re5p1rator odram shall be carried out at 1east annually. Action shall

be taken to correct defects found in the program ¢ . ’
et - L
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